Role of chemical afferents in the maintenance of rhythmic respiratory movements.
In seven anesthetized cats central chemosensitivity was eliminated (cold block) and peripheral chemoreceptors were either stimulated or eliminated (sectioned) to test whether nonchemical vagal afferents can maintain rhythmic ventilation and to determine the relative contribution of the carotid and aortic chemoreceptors to ventilatory drive without central chemosensitivity. Elimination of all chemical afferents invariably induced apnea, whereas ventilation was reduced from 533 to 159 ml X min-1 during cold block of central chemosensitivity and to 478 ml X min-1 after sectioning both sinus nerves. Cold block with only the aortic chemoreceptors and vagal afferents intact produced apnea in four of six cases tested. Stimulation of peripheral chemoreceptors during cold block remained effective and interrupted apnea in three of the four cats with only aortic chemoreceptors intact. We conclude that the nonchemical vagal respiratory afferents alone are unable to maintain rhythmic ventilation. Respiratory rhythm generation is, under the conditions of our experiments, critically dependent on sufficient afferent input from chemical afferents. Of these, central chemosensitivity plays the major role, followed by carotid body and, least importantly, by aortic afferents.